Akt and Mammalian target of rapamycin regulate separate systems of proteolysis in renal tubular cells.
EGF suppresses proteolysis via class 1 phosphatidylinositol 3-kinase (PI3K) in renal tubular cells. EGF also increases the abundance of glycolytic enzymes (e.g., glyceraldehyde-3-phosphate dehydrogenase [GAPDH]) and transcription factors (e.g., pax2) that are degraded by the lysosomal pathway of chaperone-mediated autophagy. To determine if EGF regulates chaperone-mediated autophagy through PI3K signaling, this study examined the effect of inhibiting PI3K and its downstream mediators Akt and the mammalian target of rapamycin (mTOR). Inhibition of PI3K with LY294002 prevented EGF-induced increases in GAPDH and pax2 abundance in NRK-52E renal tubular cells. Similar results were seen with an adenovirus encoding a dominant negative Akt (DN Akt). Expression of a constitutively active Akt increased GAPDH and pax2 abundance. An mTOR inhibitor, rapamycin, did not prevent EGF-induced increases in these proteins. Neither DN Akt nor rapamycin alone had an effect on total cell protein degradation, but both partially reversed EGF-induced suppression of proteolysis. DN Akt no longer affected proteolysis after treatment with a lysosomal inhibitor, methylamine. In contrast, methylamine or the inhibitor of macroautophagy, 3-methyladenine, did not prevent rapamycin from partially reversing the effect of EGF on proteolysis. Notably, rapamycin did not increase autophagasomes detected by monodansylcadaverine staining. Blocking the proteasomal pathway with either MG132 or lactacystin prevented rapamycin from partially reversing the effect of EGF on proteolysis. It is concluded that EGF regulates pax2 and GAPDH abundance and proteolysis through a PI3K/Akt-sensitive pathway that does not involve mTOR. Rapamycin has a novel effect of regulating proteasomal proteolysis in cells that are stimulated with EGF.